In this paper, we study the modified Pell polynomials. We first give the proof of the generating function of these polynomials. We then give the proof of the Binet formula for the modified Pell polynomials, which gives the th modified Pell polynomial. We also obtain some summation formula for these polynomials. In addition, we investigate some well-known identities including Catalan, Cassini, d'Ocagne and Gelin-Cesaro identities involving the modified Pell polynomials.
INTRODUCTION
In recent years, the second-order recurrent sequences have been studied by many authors. The well-known examples of these sequences are Fibonacci, Lucas, Pell, Pell-Lucas and modified Pell. We refer the reader to [1] [2] [3] [4] [5] [6] [7] .
In Ref. [2] , the Fibonacci and Lucas sequences { } and { } are defined by the recurrence In Ref. [7] , the Pell, Pell-Lucas and modified Pell sequences { }, { } and { } are defined by the recurrence relations The Lucas polynomials ( ) are defined by
where 0 ( ) = 2, 1 ( ) = and ≥ 2.
The Fibonacci and Lucas polynomials have many properties which have been studied in [8] [9] [10] [11] .
In Ref. [12] , Horadam and Mahon introduced Pell and Pell-Lucas polynomials. The Pell and
Pell-Lucas polynomial sequences are ( ) and ( ) are defined by the recurrence relations
respectively.
Additionally, as a special case of Horadam polynomials [13] , the modified Pell polynomials are defined recursively by,
Also, the Binet formula and generating function of these polynomials gave by the authors in the same paper without proofs, respectively, as
The main objective of this paper is to study modified Pell polynomials. 
ON THE MODIFIED PELL POLYNOMIALS
In this section, we first give the proof of the generating function and Binet formula of the modified Pell polynomials. Then, we obtain summation formulas and various identities for this sequence.
Firstly, we aim to give the proof of the generating function for the modified Pell polynomials.
Theorem 1. The generating function of the modified Pell polynomials is
Proof of Theorem 1. The generating function can be written as ( , ) = ∑ ( ) .
∞ =0
Then we have,
So, we get
Thus, we obtain
This completes the proof.
We now give the proof of the Binet formula for the modified Pell polynomials in the following theorem. Hence, the Binet formula for ( ) is obtained as
So, the proof is completed.
We now investigate some identities for the modified Pell polynomials.
Theorem 3. Let and be two positive integers. Then Catalan identity for the modified Pell polynomials is
Proof. By using the Binet formula of the modified Pell polynomials, we get Since + = 2 , we obtain
■ By taking = 1 in Theorem 3., Cassini identity for the modified Pell polynomials, which is given in the following corollary, is obtained. where ( ) is the ℎ Pell polynomial.
Proof. By using the Binet formula, we get
■
The following theorem gives Gelin-Cesaro identity for the modified Pell polynomials.
Theorem 5. The identity
where ( ) is a the modified Pell polynomials.
Proof. For the equality, from the Binet formula can be written which is desired. ■
We now investigate some sum formulas of this sequence.
Theorem 6. The sum of the first n terms of the modified Pell polynomials is
Proof. From the recursive relation related with the modified Pell polynomials, we can write
Then we have
Hence, we obtain
which completes the proof.
From Theorem 6., we can give the following corollary. 
CONCLUSION
In this study, we investigate some properties of the modified Pell polynomials. We give the proof of the Binet formula and generating function of the modified Pell polynomials. We also give some summation formulas for these polynomials. Moreover, we obtain some well-known identities, such as Catalan, Cassini, d'Ocagne and Gelin-Cesaro identities involving the modified Pell polynomials.
